I. Introduction
Overall incidence of proximal humerus fractures is about 5-6 % [1] and they are most common of the fractures of humerus(45%) [2] . Majority of these fractures occur in elderly patients of age more than 65 years [3] after sustaining low velocity injury like slip and fall and the reason may be due to osteoporosis whereas in younger patients these fractures are produced by high velocity injuries and are usually associated with dislocation [4] . While undisplaced fractures can be managed conservatively [5] with U-slab , more than half (51 % ) of these fractures are displaced and majority (77%) involves the surgical neck of humerus [6] . In elderly, fixation of these fractures look initially stable but late complications like loss of reduction, screw pull out and varus collapse may occur due to osteoporotic quality of bone [7] .
The aim of treatment is to achieve fracture union and good range of movements in painless shoulder. Various treatment options are available and they includes percutaneous or open K wire fixation, tension band wiring, transosseous suture fixation, locking proximal humerus plates, intramedullary interlocking nails, prosthesis replacements and recently variable angle locking plates. Every technique has its own advantages and complications. PHILOS provides more stable fixation in osteoporotic bones as it provides more angular stability and locking screws results in lower complication rates and these are now widely used for fixation of proximal humerus fractures [8, 9] . The aim of our study is to analyse the functional outcome and radiological union of proximal humerus fractures treated with locking Plates and to do comparative analysis between PHILOS and LPHP.
II. Materials & Methods
Our study is a prospective study involving 41 patients admitted in Government Royapettah Hospital, Chennai during May 2011 to July 2016 with proximal humerus fractures of age group 20 to 67. Patient demographics & fracture charachteristics are shown in table 1. Fractures were classified using Neer classification of proximal humerus. All patients admitted with closed fractures of proximal humerus( 2 part, 3 part, 4 part according to Neer) less than 3 weeks old without neurological & vascular injury are included in the study. Open fractures, pathological fractures, refractures, fractures more than 3 weeks old, fractures with short calcar less than 8mm, disrupted medial hinge more than 2mm & anatomic neck fractures are excluded.
The patients are initially resuscitated and stabilised in the emergency department and obtained informed written consent for study and surgical procedure. All patients were operated by experienced Orthopaedic team in supine position with sandbag under interscapular region under general anesthesia or regional block. We followed standard Deltopectoral approach with minimal soft tissue dissection for all patients. The fracture reduced and provisionally held with K wires , checked under C-arm and then either the PHILOS 
III. Post operative protocol
Post operatively drain removed on 2 nd day, passive mobilization exercise and pendulum exercises started on 3 rd day, suture removal done on 12 th day. Gradually mobilization increased on the basis of patient's pain tolerance.
AP and Lateral radiographs were taken at 4 weeks interval upto 20 weeks and then at, 6 th and 9 th month and radiological union were observed on the basis of bridging osseous trabeculae and cortical continuity. Presence of complications like loss of reduction , screw pull out, refracture were also analysed. Functional outcome was assessed using Constant-Murley score at 3 rd , 6 th and 9 th month which includes pain, activity level, arm position, strength of abduction and patients were categorized as excellent (86-90), good (71-85), moderate (56-70), and poor (0-55). [10] IV.
Case Illustration IV.1. Case 1. 80 years female patient admitted with history of trivial fall at home and sustained Neer 4 part proximal humerus fracture (Fig.1 ).Fracture treated with PHILOS plate (Fig.2) . 5 years follow up of the patient showed good functional outcome( 
V. Statistical Analysis
Statistical analysis was performed using Microsoft Excel 2010 & IBM SPSS software by statistical consultant. Categorical variables were tabulated with absolute and relative frequencies. The null hypothesis that there would be no difference between PHILOS and LPHP was tested with student t test and level of significance being 0.05
VI. Results
All 41 patients in our study achieved union both clinically and radiologically with mean time of 12.4 weeks(9 -16 weeks). The mean age of the patients was 46.58 years with minimum age of 23 years and maximum of 67 years. The male:female ratio was 2.7:1 with male predominance. Dominant side was involved more commonly with the ratio being 3.1:1 which was due to right handedness of the majority of the population. The most common mode of injury was due to fall (78%) followed by road traffic accident (22%).We operated all the patients within 7 days of onset of injury. The majority of fractures in our study were Neer's type 3 part (48.8%), followed by 4 part (29.3%) and remaining from 2 part (21.9%) fractures (Table 2) .
Mean constant score at final follow-up at the end of 9 months was 71.12 with 3 patients (7%) had excellent outcome and all the three belongs to 2 part type out of which PHILOS were used in 2 patients and LPHP in 1 patient, 23 patients (56% of total patients that includes six 2-part, thirteen 3 part and four 4-part fractures ) had good score , 12 patients (29% of total patients that includes six 3-part and six 4-part fractures) had moderate score, and 3 patients (7% of total that includes one 3-part and two 4-part fractures ) had poor outcome. (Fig.10 
VII. Discussion
Our study population comprises mostly of young and middle aged people with low velocity injury. Whereas the age group in the study by Faraj et al. [11] , Neer et al. [12] , Frankhauser et al. [13] , comprises of elderly population who sustained fracture following trivial trauma. There was 100% follow up. The overall results we obtained were good to excellent based on the constant score.
For 2 part fracture constant score is better at 3, 6, and 9 months when compared to the 3 and 4 part fractures (Fig.11) . In a SICOT 2012 International orthopaedic multicentric trial by G Konrad et al. [14] which is based on comparison of two different locking plates for proximal humerus fractures, their population also showed good functional outcome for 2-part fractures with PHILOS plate when compared to 3 and 4 part fractures. The reasons they quoted in their study is shorter surgical time and minimal soft tissue injury for 2 part fracture with PHILOS plate , which in turn have good healing with reduced postoperative pain resulting in early rehabilitation and good functional outcome. Also prospective studies by Mayank et al. [15] in indian population and Bjorkenheim et al. [16 ] in finnish population obtained better outcome in patients with 2-part fractures compared to the 3 and 4 part fractures based on constant scores using PHILOS plate. In a retrospective study by Faraj et al. [11] involving 131 patients with more than two year follow up in netherland population conducted through telephonic interviews based on Visual analogue scale and Oxford shoulder score also showed similar results.
Whereas there is no significant difference in the functional outcome between 3 and 4 part fractures at 9 months which is also observed by Mayank et al. [15] and Faraj et al. [11] in their studies. But in a retrospective review of prospective collected data in 22 patients from Pakistan population using DASH score by A.M.Aliuddin et al. [17] they found that there was no difference in outcome based on increasing comminution. Though our groups are asymmetrical with large number of patients in PHILOS (n=29) than LPHP(n=12) , we used paired samples t test to evaluate the overall (i.e. for all 2-part,3-part,4-part) difference in functional outcome between two groups at 3,6 and 9 months. There is no significant difference in the functional outcome of patients at 3 and 6 months but at 9th month, the mean constant score of patients treated with PHILOS (76.0) is slightly higher than that with LPHP ( 70.1) which is statistically significant (Fig.12) with a pvalue of 0.023 in paired samples t test (Fig.12) .This statistical significant functional outcome for proximal humerus fractures treated with PHILOS plate irrespective of its comminution is different from the SICOT 2012 International orthopaedic multicentric trial by G Konrad et al. [14] in which PHILOS gave statistically significant better outcome only in 2-part fractures. We would like to quote the reason postulated by G Konrad et al. for their statistically significant better outcome with PHILOS plate for the 2-part fractures as -implant design (i.e.) the proximal part of the PHILOS plate is slightly larger and longer than that of LPHP with additional angular stable and oblique screws which aids in better fixation of head fragment. [14] The length also aids in indirect reduction maneuver‖ .
In our study population, 7% ( 3/41) were diagnosed with Subacromial impingement (SAI) which is found to be a major complication. Siwach et.al. [18] reported a similar rate of 8% in their study. The systematic review of 12 studies on proximal humerus fractures by Thanasas et al. [9] reported the impingement rate of 5.5%. Stiffness was reported in 7% (3/41) .All these patients were above 65 years, associated with diabetes and found to have not followed the standard physiotherapy exercises in the postoperative period. One patient had chronic pain (2%) which subsided on analgesics but recurred with activity. The patient is in follow up and may be advised for implant removal if pain persists. Of all, only one patient (2%)had superficial infection that was treated with sensitive intravenous antibiotic. Infection rate of 2% was reported Brunner et al. [19] and 4.5 % was reported by Agudelo et al. [20] in their studies. One patient with 2 part fracture treated by LPHP had a varus malunion (2%) since patient was able to do her daily activities with moderate functional outcome, revision was not performed.
In our study mean final constant score is 71.12 with a complication rate of 20% which was similar to other studies of proximal humerus fracture fixation by Moonet et al. [15] .No complication of avascular necrosis or plate breakage occurred in our study.
Eventhough many studies support surgical intervention for displaced proximal humerus fractues, A pragmatic, multicenter, parallel-group, randomized clinical trial, the Proximal Fracture of the Humerus Evaluation by Randomization (PROFHER) Trial , which is a recent landmark article on management of proximal humerus fractures by Amar Rangan et al. [23] involving 250 patients with 2years follow up concluded that among patients with displaced proximal humeral fractures involving the surgical neck, there was no significant difference between surgical treatment compared with nonsurgical treatment in patient-reported clinical outcomes over 2 years following fracture occurrence. So they are strictly against the increasing trends of surgeries for all proximal humerus fractures. But we feel surgery provides early mobilization of the patient which is necessary for the patient to get back to his regular activities which is also necessary for psychological improvement in elderly patients. 
VII. Limitations
The number of patients in our study is less (n=41) and also only one patient with longest follow up of 5 years and so we are not able to assess the late complications of these fracture fixations. Also two groups with 29 patients in PHILOS group and 12 patients in LPHP group is asymmetrical .These are three major limitations in our study. So we suggest larger sample size, longer follow up for all patients in the study and comparable groups for further validation of results.
VIII. Conclusion
To conclude, both PHILOS plate and LPHP can be considered as good implant for fixation of proximal humerus fractures but PHILOS have slight advantage over LPHP which may be due to the implant design. Also principles of fixation should be strictly followed in articular fractures to restore the articular congruity.
